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(57) ABSTRACT 

In a method and system for downloading graphic images on 
the Network, at least one high-resolution graphic image file 
of a reference image is stored at a network server. At least 
part of the reference image is compressed and downloaded 
at reduced resolution from the network server to a client 
connected to the network server. Upon suitable 
decompression, a corresponding low-resolution image is 
displayed and size data uniquely specifying a portion of the 
displayed image is uploaded from the client to the network 
server. The specified portion of the high-resolution graphic 
image file is extracted from the network server and down- 
loaded to the client where it is displayed. Such an approach 
obviates the need to transfer high-resolution data intensive 
graphic files to the client and further allows the heavy image 
processing to be performed on the server much faster than is 
achieved in prior approaches where processing is performed 
locally at the client. 

40 Claims, 3 Drawing Sheets 
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METHOD AND SYSTEM FOR and therefore the necessary decompression algorithms must 

DOWNLOADING GRAPHIC IMAGES ON also be downloaded to the client. This adds to the overhead 

THE INTERNET and increases the response time. 

„ TX „ KrriAKI Furthermore, the manner in which zooming is performed 

HELD OF THE INVENTION 5 ^ inflexible md cumbersome. Specifically, only predeter- 

This invention relates to downloading graphic images mined zoom ratios are possible and integer multiples thereof 

through the Internet. can be obtained only by repeated zooming in discrete stages. 

Fine-tuning of the displayed image so as to display off- 

BACKGROUND OF THE INVENTION i mag e sections thereof requires shifting the image after it has 

With the emerging use of Internet "Web-Browsing", 10 been magnified and this further adds to the processing 

encapsulation of images within Web pages has become very overhead. 

common. However, in many situations such as art museums' These drawbacks result in sluggish performance whereby 

home pages, navigation simulations, aerial imaging and the initial connection time is slow owing to the need to 

medical archives, the standard technologies do not provide download proprietary decompression algorithms. Moreover, 

proper and efficient solutions. This is because high- 15 zooming in on a required section of the image is generally 

resolution, high quality digital images are required which not amenable to a single operation thus requiring repeated 

demand heavy traffic over the network and high processing graphic processing with the consequent time overhead, 

power in the client machine. Furthermore, whilst image processing is being performed by 

Moreover, it is rarely possible to view the complete image nn the client software, the original size image remains intact, 

at high resolution owing to the limited size of computer 20 there being no pictorial feedback s the user that any mmg is 

display monitors. Consider, by way of example, a museum happening even in the background. It may thus appear to the 

home page allowing a visitor on the Web to view artwork on use / that the s y s t tem has crashe L d or L ma ! the software is 

display at the museum. The artwork is stored on the Web defective, possibly resulting in his aborting the program, 

server as a series of graphic files each derived by scanning „ Bear »Jg «? ™™ d the client-server communication to 

the respective artwork at very high resolution. Tne resulting P r0Vldc high-resolution image data imposes a significant 

graphics files typically contain several millions of pixels lime overhead, the lack of feedback is a senous source of 

whilst the highest quality display monitors currently avail- frustration. 

able rarely have a resolution greater than 1000x1000 pixels. Many of the above limitations are characteristic of prior 

Thus, in order to download the whole image from the server, art approaches which rely on local processing by the client 

some of the high resolution inherent in the original graphic of image data downloaded from the Web server. Typically, 

image must be sacrificed. standard compressed image formats such as JPEG are used, 

Frequently, however, it is not necessary to view the whole thus obviating the need to download proprietary decompres- 

image at high resolution. Typically, a visitor to the Web site sion algorithms since the necessary decompression algo- 

is content to view the complete image at relatively low- 35 rit *? m * al / ead y provided in the client's Web browser 

resolution providing that it is possible to select sections software. However, since the whole of the graphic image 

thereof for viewing at the highest resolution inherent in the sim re£ l uires downloading and local processing by the client 

original image stored on the Web server. This requirement 13 mandatory in order to effect the required zooming, prior 

has been addressed in the art, but with only limited success. art approaches are inherently sluggish in performance. 

Thus, a Web Site is known having the access name "www- 40 SUMMARY OF THE INVENTION 

.ZoomMagic.com" in which images are stored on a Web , 

server using the Photo CD file format which is proprietary h 1S an ob J cct of ^ invention to provide a method and 

to the Kodak Company. When a user accesses the Web site, s y s | em for downloading graphic images on the Internet in 

various vignettes are displayed as miniature low-resolution which the drawbacks associated with hitherto-proposed 

images. Clicking on one of the images with the mouse, 45 methods are significantly reduced or eliminated, 

results in the selected image being displayed at full size at *Atx»rding=ta=a-firsr=aspect-6^ 

higher resolution in an area of the display presented as a TV provigVd-a^iej^ 

screen having control buttons for allowing zooming and rietwork^sery^wmch^store^ 

shifting as well as image cropping. graphicjmage-file^f-aj*^^ 

Zooming is achieved by clicking on the zoom button, 50 loS^ntffi^ 

whereupon the image is magnified by a predetermined the-steps of: 

factor, typically x2. In order to magnify the image more than (a)-downtoaa^grafcleast-part-of^saia--low-re^rution 

this, the zoom button must be clicked again so as to allow Cgraphic^image:file-from:the:networkiserver.:tora:chent 

the image to be successively magnified by the same mag- coj^gejte 

nification ratio, up to a predetermined maximum permitted 55 fr^ntog4ow-resoration:image:on:ardisplay-devic^at 

zoom ratio. If, having thus magnified the image, the user is cthe-clientf 

interested in a section of the image that is off-screen, then the <b);uploading:from^ 

image can be shifted by clicking on appropriate control <data-uniquely3pecifying-a-p*oru"on-oFthe-image~di^- 

buttons. The displayed image can also be cropped so as to played:in;(a);* 

remove sections thereof that are of no interest and may be 60 i(c)extnu^£^ 

distracting. Cropping is achieved by defining a window in ^image fUe-from-tl^networ^ 

the displayed image, whereupon the peripheral image sur- thexlient,„and 

rounding the window is replaced by non-image data bearing (d);conforming said portion of-the high-r esolufi on^raphic 

no resemblance to the original image. ^inagejo a o^pjay;a^ 

Such an approach suffers from several drawbacks. The 65 ^mTsaidrdisplayTare^thej^of. 

Photo CD file format of the graphic images stored on the Topically, the"-network^is ^merIntemet c a^d^the^high- 

server is not provided in commonly available Web Browsers resolution graphic jmage-file:is con^essedlising^conven- 
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tibial compresaoayjoro iat suc h~as'JPEGzcommonly:prO" to use on the Internet will now be described, by way of 

vided in standard Web Browsers^ Thls^bbviates-the neepVto, non-limiting example only, and with reference to the accom- 

(download decompression 1 software fromztbe Web server;to panying drawings, in which: 

the client. pjG x is a flow diagram showing the principal operating 

Preferably, a portion of the displayed low-resolution s sleps in a method according to the invention; 

image can be selected with a pointing device, such as a „ T _ _ , . . „ , . , . . , . . 

computer mouse, so as to define a L>m ratio. This is FIG. 2 shows pictonally high ^d low resolution graphic 

preferable to magnifying the image by a predetermined files respectively associated with a Web server and client 

zoom ratio since it allows any desired fraction of the according to the invention; 

displayed image to be zoomed in a single action. In order to FIGS. 3a to 3d show schematically a display device 
avoid the feeling that the system has "hung", the selected wherein a portion of a displayed image selected for zooming 
portion of the low- resolution image at the client may be has a different aspect ratio to that of the display device; and 
immediately displayed whilst the server extracts the corre- FIG. 4 is a block diagram showing functionally a system 
sponding high-resolution image which may take several according to the invention, 
seconds. Then when the selected portion of the high- 
resolution image has been extracted, it is downloaded to the 15 DETAILED DESCRIPTION OF PREFERRED 
client and replaces the low-resolution image already dis- EMBODIMENTS 

Pl According to a further aspect of the invention, there is FIG 1 * a now diagram showing the principal operating 

provided a system for downloading graphic images on a ste P s associated with the method according to the invention 

network, the system comprising: 20 and FIG - 2 shows ^tonally details of graphic files assoa- 

a network server having a network memory for storing at aled therewith. A high-resolution graphic file 10 contains 

least one high-resolution graphic image file of a refer- 2000x1600 pixels for storing a high-resolution reference « 

encc image and a low-resolution graphic image file image on a Web server. Also stored on the Web server is a 

corresponding thereto, corresponding low-resolution graphic file 11 of a low- 

a communication line for downloading said low- 25 resolution reference image being sixteen times smaller than 

resolution graphic image file from the network server to the high-resolution graphic file 10. That is to say, it contains 

a client connected to the network server via the com- only 500x400 pixels in total for displaying on a display 

munication line, device 12 at the client. The low-resolution graphic file 11 

a memory at the client for storing the low-resolution may be produced by low-pass filtering and sub-sampling the 

graphic image file, 30 high-resolution file. The manner in which this is done is not 

a display device coupled to the memory for displaying a itself a feature of the invention and such techniques are, in 

low-resolution image at the client corresponding to the any case, well known in the art. 

low-resolution graphic image file, The;lowrresolujicm:gr 

a zoom control coupled to the memory for uniquely danceiwith^TPEjM 

specifying a portion of the low-resolution image which 35 neUorardieluVT hexli^ 

is to be displayed at high-resolution, displajyjtevice^ 

a client processor coupled to the memory and respon- imageT^ employedfbut-it 

sively coupled to the zoom control for determining size adyjsjib^to-us^ Web' 

data uniquely defining said portion and for uploading ^Broy^s^smce.tfus.obviates me,heed;tg:d c^nlpj ^de^b^ 

said size data via the communication line to the net- 40 pjession^frw^ 

work server ingltime. A portion 13 (shown in dotted outline) of the 

a network processor responsive to the size data for low-resolution reference image shown at the client is 

extracting said portion of the high-resolution graphic selected for zooming. For the sake of preliminary 

image file from the network server and downloading explanation, it is assumed that the selected portion 13 

via the communication line to the client for display in 45 contains 12,500 pixels corresponding to 500x400 pixels m 

said display area of said display device, and the high-resolution reference image. Thus, all 200 000 pix- 

an image processor for conforming the portion of the tnt^ 7? ^ ^ h Y 

high resolution graphic image to a display area of the 200 >° 00 1 ^f-™^™ ima S e corresponding 

dis la device to the selected portion 13. In practice, of course, this need 

The elected portion is typically selected arbitrarily by the ™ «** be the L case as ^ explained in detail below. Upon 

user using a pointing device such as a mouse, there being no se ec,ln S the P ortlon k U > the calculates size data 

constraint on the size of the selected area, other than spec.fymg the portion 13 For example, the size 

physical boundaries of the display device. It may thus occur data may include the upper ^left and lower right coordinates 

that the selected area contains more pixels in the high- 14 and , ^ respectively .of the portion 13. AU«native v , the 

resolution image than can be accommodated within the 55 upper left coordinate 14 in , conjunction with width and 

display area. In order to allow for this eventuality, the hel S ht ° ' he s * lected P° rU ° n , 13 ako ? llc \ ws ^ selected 

high-resolution image is conformed to the display area by P° rtl0n J 3 u to ^T^l ^ . ^ J "f< 

j . c tu i * a fu n effectively be used. It will be understood that the term size 

reducing the size of the selected portion such that the , , J , . . , , 

number of high-resolution pixels can be accommodated in not m ' rel y. me l™ 6 ™,"! ^ . 

the display area. Preferably, this is done prior to download- «> portion but also its location. The calculated size data is 

ing the high-resolution image data in order to avoid down- u P load , ed to , ,he serv ,f r - In «^ «mlext of the invention and the 

loading redundant data. However, it is also possible to fended claims, the term downloaded is used o imply 

i( _ . v # . j- | * data flow from the server to the client, whilst term 

process the image at the client prior to displaying. « i j j» • - i a* a f *u r * ♦ .u 

r uploaded is used to imply data now from the client to the 

BRIEF DESCRIPTION OF THE DRAWINGS 65 server. 

In order to understand the invention and to see how it may Having uploaded the size data from the client to the 

be carried out in practice, a preferred embodiment relating server, the selected portion of the high-resolution graphic 
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image file is extracted from the Web server and downloaded 
to the client. Thus, in the above example, the 200,000 pixels 
in the high-resolution image file corresponding to the 12,500 
pixels in the selected portion are downloaded to the client 
where they are displayed on the display device. Since the 
display device is assumed to possess only 200,000 pixels, in 
this case the zoomed image completely fills the display 
device. 

In the above example, the size of the selected portion is 
assumed to bear a fixed predetermined relationship with that 
of the reference image: equal to the maximum zoom ratio. 
In such case, it is only necessary to select a specific origin 
of the low-resolution image so as to allow computation of a 
window therein having exactly 12,500 pixels and bearing a 
predetermined spatial relationship with the origin. For 
example, the origin might specify the mid-point of the 
selected window; but it could just as easily define the lower 
left corner, and so on. In the case that the selected portion is 
defined as a window having exactly 12,500 pixels, the "size 
data" represents only the selected origin or a predetermined 
spatial relationship thereof to a known pixel in the displayed 
low-resolution image. 

In practice, it is far more flexible for the user to be able 
to select a window of any size, and thus containing an 
arbitrary number of pixels. This may be achieved using the 
mouse (constituting a pointing device) for defining a rect- 
angular window corresponding to the selected portion 13. In 
this more general case, the size data must uniquely specify 
not only the location of the selected portion but also its size. 
Two complications can now arise, each on its own or the two 
in combination. 

First, the selected portion will not necessarily have the 
same aspect ratio as the display device. In this case, a zoom 
ratio is calculated so that one edge of the selected portion 
completely fills the corresponding edge of the display 
device. 

FIG. 3a shows the display device 12 having a vertical 
edge 20 and a horizontal edge 21. The selected portion 13 
has a vertical edge 22 and a horizontal edge 23 in "portrait" 
orientation wherein the size ratio of the vertical edge 22 to 
the vertical edge 20 of the display device 12 is smaller than 
the size ratio of the horizontal edge 23 to the horizontal edge 
21 of the display device 12. In this case, the maximum zoom 
ratio is equal to the size ratio of the vertical edge 22 to the 
vertical edge 20 of the display device 12. 

FIG. 3b shows the reverse situation wherein the selected 
portion 13 has a "landscape" orientation. In this case, the 
size ratio of the vertical edge 22 to the vertical edge 20 of 
the display device 12 is larger than the size ratio of the 
horizontal edge 23 to the horizontal edge 21 of the display 
device 12. Consequently, the maximum zoom ratio is equal 
to the size ratio of the horizontal edge 23 to the horizontal 
edge 21 of the display device 12. 

It is clear that if all of the selected area is to be shown in 
the display device, the maximum permissible zoom ratio is 
equal to the smaller of the size ratios of the respective edges 
of the selected portion to those of the display device 12. It 
is also apparent that in either case, once the selected portion 
is zoomed by the maximum permissible zoom ratio, the 
enlarged image does not fill the display device. 

An area 25 of the high-resolution image containing the 
selected portion 13 is identified such that the area 25 has an 
aspect ratio equal to that of the display device 12. The area 
25 is zoomed by the maximum permissible zoom ratio. In 
FIG. 3c, the vertical edge 22 of the zoomed image expands 
to the vertical edge 12 of the display device 12, whilst in 
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FIG. 3d, the horizontal edge 23 of the zoomed image 
expands to the horizontal edge 21 of the display device 12. 
In both cases, the displayed image contains a marginal 
sub-portion 26 of the reference image that is outside the 

5 selected portion 13. In order to indicate that the sub-portion 
26 was not actually selected, it is displayed with a different 
display characteristic to that of the selected portion 13. For 
example, the sub-portion 26 may be displayed at a reduced 
brightness to that of the selected portion 13. 

10 The second complication arises when the selected portion 
is so small that even after zooming to the highest available 
resolution it does not fill the display device. In this case, the 
selected portion 13 is zoomed so as to leave a peripheral 
sub-portion 26 of the reference image surrounding the 

1S zoomed selected portion. Here also, the sub-portion 26 is 
displayed at a reduced brightness to that of the selected 
portion 13, so as to indicate that the sub -portion 26 was not 
actually selected. Likewise, any other suitable display char- 
acteristic may be used to distinguish between the selected 

2 0 portion 13 and the unselected sub-portion 26. 

It is apparent from the foregoing that the heavy image 
processing relating to extraction of the selected portion from 
the high-resolution image file is performed by the server. 
The processing time may thus be minimized by using a 

25 powerful computer for the Web server, which anyway is 
normally the case. This is preferable to requiring the use of 
a powerful computer for the client where the contrary is the 
case and the processing time would thus be unwieldy. 
Although processing the image data on the server is fast, 

30 there is still an inevitable hiatus between selecting a portion 
of the displayed low-resolution image and the equivalent 
high-resolution image being downloaded from the server. 
The waiting time results mainly from limitations in the 
bandwidth of the communication line between the Web 

35 server and the client. 

During this waiting time, providing feedback gives some 
assurance that something is happening. This may be done by 
extracting the selected portion from the low-resolution 
graphic image file at the client, zooming and displaying as 

40 a pseudo -zoomed image at low-resolution. In this case, 
zooming the selected portion, or an area containing the 
selected portion, to fit the display device is the reverse of 
creating the low- resolution image from the high -resolution 
image. Thus, the low-resolution graphic image file is 

45 unsampled and filtered. Then, when the selected portion of 
the high-resolution graphic image file is downloaded to the 
client by the Web server, it overlays the low-resolution 
image already being displayed. As explained below, with 
reference to FIG. 4 of the drawings, a reset control is 

so provided in order that the user may abort this process if 
required. 

FIG. 4 is a block diagram showing functionally a system 
designated generally as 30 for downloading graphic images 
on the Internet. The system 30 comprises a Web server 31 for 

55 storing at least one high -resolution graphic image file of a 
reference image and a low-resolution graphic image file 
corresponding thereto. A communication line 32 connects 
the Web server 31 to a client computer 33 for downloading 
thereto the low-resolution graphic image file from the Web 

60 server. A memory 34 is provided in the client computer 33 
(constituting a client processor) for storing the low- 
resolution graphic image file. A display device 35 is coupled 
to the client computer 33 (and hence to the memory 34) for 
displaying a low-resolution image at the client correspond- 

65 ing to the low-resolution graphic image file. Associated with 
the client computer 33 is a mouse 36 or other pointing device 
(constituting a zoom control) which is coupled to the 
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memory 34. The mouse 36 allows a portion of the displayed 
low-resolution image to be selected for display at high- 
resolution. 

The client computer 33 is responsive to the mouse 36 for 
determining size data uniquely defining the selected portion 
and for uploading the size data via the communication line 

32 to the Web server 31. The Web server 31 is a powerful 
computer (constituting a network processor) which is 
responsive to the size data for extracting the selected portion 
of the high-resolution graphic image file and conforming to 
the size of the display area. This is then downloaded via the 
communication line 32 to the client computer 33 for display 
on the display device 35. 

The graphic image file contains pixels associated with 
which are various display characteristics, such as brightness, 
contrast, color or gray-scale and so on. The client computer 

33 is programmed to change at least one of the display 
characteristics so as to distinguish between the selected 
portion of the displayed image and any surrounding sub- 
portion which was not selected. 

The Web server 31 comprises three main modules: a 
general-purpose HTTP server 37, an HTTP server extension 
38 and an image processor 39. An image database 40 is 
coupled to the image processor 39 for storing high- 
resolution graphic files relating to the high-resolution refer- 
ence images. The image processor 39 also conforms the 
high-resolution image to the display area by reducing the 
size of the selected portion such that the number of high- 
resolution pixels can be accommodated in the display area. 
The basic concept of the client-server connection is HTTP 
protocol communication. This gives clients located behind 
Firewalls access to the Web server 31 whilst protecting the 
Web server 31 against unauthorized intrusion. The HTTP 
server 37 should support servlets or related technologies for 
allowing queries transmitted to the Web server 31 by the 
client computer 33 to be parsed. Such queries contain the 
URL address of a servlet contained on the Web server 31 and 
a query string of parameters, thus allowing the server 31 to 
access the addressed servlet and carry out instructions and so 
on. The servlet exploits the HTTP protocol, which allows 
execution of the query strings thus received. 

The HTTP server extension 38 is a servlet, for example, 
which handles communication with the HTTP server 37, the 
image processor 39 and the image database 40. The servlet 
is written in Java and can be described as an extension to the 
HTTP server 37, which runs constantly in the background 
and monitors requests from clients. When a client request is 
received by the HTTP server 37, it is passed to the servlet. 
The servlet extracts the high-resolution image from the 
image database 40 and calls the image processor 39 for 
image manipulation. Eventually, the servlet opens a connec- 
tion to the client and returns the processed image or saves it 
to a file and sends the user its URL address. 

The image processor 39 constitutes a network processor 
for running a processing module for handling the creation of 
the zoomed image based on parameters from the client and 
the high -resolution image from the image database 40. Input 
and output images to or from the image processor 39 are 
compressed according to the JPEG standard described in 
"The JPEG still image compression standard" by Gregory 
K. Wallace, Communication of the ACM, April 1991 . It will 
however be appreciated that other compression standards 
can be employed, these being known per se and not being a 
feature of the invention. In saying this, it is reiterated that it 
is preferable to use a compression standard supported by the 
Web browser, since this obviates the need to download 
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decompression software from the Web server to the client 
and saves time. 

The high -resolution image is fetched from the image 
database 40 and decompressed by the image processor 35. It 

5 should be noted that since the portion of the image selected 
by the user for zooming is of arbitrary size, the high- 
resolution image should be at least partially decompressed. 
However, processing time can be saved by decompressing 
only the selected portion rather than the whole image. Once 

10 the image data is decompressed, it is processed to fit the 
image size requested by the user utilizing efficient filtering 
and sub -sampling. The resulting image data is compressed 
and downloaded to the client for display. 
The speed of downloading data can be further enhanced 

15 by performing the same pseudo-zooming of the image at the 
server as was previously performed by the client as 
explained above. The server extracts the corresponding 
high-resolution image data, compares with the pseudo- 
zoomed low-resolution image data received from the client 

20 and sends to the client only a compressed difference image. 
The high-resolution zoomed image is now re -constructed at 
the client. This allows a smaller volume of data to be 
downloaded to the client than would be necessary if all of 
the selected portion of the high-resolution image were 

25 downloaded. 

In order to abort the pseudo-zooming process as well as 
the image extraction from the server, the client computer 33 
includes a reset key 41 for allowing a user reset. Upon 

30 operation of the reset key 41, a reset control is conveyed to 
the Web server 31 via the communication line 32. The image 
processor 39 is responsive to the reset control for aborting 
extraction of the selected portion of the high-resolution 
graphic image file from the image database 40 and down- 

3S loading to the client, likewise, the client computer 33 is 
responsive to the reset control for aborting pseudo -zooming 
of the selected portion of the low-resolution image. As well 
as this, the client computer 33 operates to re -display on the 
display device 35 the low-resolution image as it appeared 

4Q before a portion of the displayed was selected. 

The image-processing module may be written in native 
code in order to reduce the processing power required 
thereby. The image-processing module is linked to the Java 
servlet through the Java Native Interface (JNI) which is 

45 defined by the Java language. Alternatively, the image- 
processing module may be written in Java so as to allow 
maximum portability across servers, at the expense of lower 
performance. 

The client is a Java applet or application, such that it can 

so run on all major operating systems and is compatible with 
most computers and terminals. Configuring the system in 
such way obviates the need to load the client program up 
front. Instead, it can be loaded together with the in-line 
image. This also means that newer versions with new 

ss features, bug fixes and improved performance need be 
updated only at the server side and will automatically be 
updated to the client on connection to the server. The client 
code is reduced as much as possible in order to reduce the 
loading time of the client's Java classes from the network. 

60 The applet enables the display of the images within the 
context of the web page and the communication to the server 
using HTTP protocol. Thus, the display area may be less 
than a total area of the display device so that the displayed 
image is surrounded by a remaining area to which other 

65 graphical or textual information may be downloaded. This 
allows the invention to be used, for example, within a home 
page on the Web wherein only a fraction of the display is 
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reserved for displaying a downloaded graphic image. JJ. j f «S^ 

remaining portion of the display can be used to dKplay data ™ >j£ ™ ^ la f device * performed at the 

from a tela file, hyperlinks and fixed graphic ;>nde P «den * J^^^J^^ , 0 J client. 

of the high-resolution image in the display area_ The client netw ^ ™ According to claim 2, wherein the display 

not exceeded. Generating the pseudo-zoomed image is also area is included as par of the size data upioa 

handled by the client using its web browser's internal Java ^^^^^ ^ % wherexQ slep (d) of 

Tshould be noted that, owing to the limited resolution of 1 conforming the portion of the bigh-resolutioE ' 

mirreXw^W^pliy devices, a typical display image to the display area of the display device is performed at the 

TrS ^ client upon receiving the downloaded high-resolution 

hition of the high-resolution images may be much larger. graphic image. 

Thus a noticeable saving in bandwidth is achieved if no ^ 6 ^ melhod according to claim 1, further comprising 

more than the selected portion of the image is downloaded prior t0 step (b ). 

at the correct resolution to the client. r e j extracting and zooming said portion from the low- 
Some obvious variations have already been discussed. reso lution graphic image file at the client so as to 
However, it will be apparent to those of average skill in the pro duce a pseudo-zoomed, low-resolution image, and 
art that other modifications can be effected without departing displaying the pseudo-zoomed, low-resolution image 
from the spirit of the invention. For example ,in the preterrea ^ ^ {q sa id portion of the 
embodiments the zoom ratio is determined by selecting a hi ph-resolution graphic image file downloaded to the 
rectan^lar window. This is then enlarged, as ^qu^ed in s b 

n^rcLgular portion of the displayed image. For graphic image file using a poinUng device 
exLpb the selected portion can be circular or elliptical calcu i at ing the size data defining said portion, and 
centered about a selected origin or pair of foci, as appro- ^ upload in g the size data to the network server, 
oriate The circular or elliptical portion thus selected can be 30 g ^ metnod acC0 rding to claim 1, wherein the portion 
zoomed either by a fixed ratio (to the extent that resolution ^ a diferent aspect ratio to that of the display 
permits) or by a zoom ratio which is calculated to allow trie ^ ^ &fe fijrther deluded the steps of: 
enlarged portion just to fit in the display monitor. displaying an area of the high-resolution image con- 
likewise, the invention has been described with particular / ^ r ^ sdccted portiorj) sa id area having an aspect 
regard to use on the Internet by way of example. It will be 35 ^ ^ Qf ^ deyice ^ as to mclude 
understood that the invention will also find use on Local sllb -nortion of the reference image outside of the 
Area Networks known generically as Intranets. * 

It should also be noted that the use of serylets . whilst SUD . portioD with a different display 

preferred, can be substituted by CGI-Bin scripts which are »J P ^ ^ portion . 

less efficient. 40 Q ^ mpf hnd accordine to claim 8, wherein said sub- 

Tnese and other ^"^ttZ po ^ sC^t teheed bright to that of the 

scope of the invention as defined by the claims. L Wt( .H nnrtion 

In the method claims that follow, alphabetic characters "JJJ^ ^ b daim % wheiein lhe portion 

used to designate claim steps are provided for convenience ^ (o flu , he ^ and 

onlyanddonotimplyanyparticularorderofperfonningthe 45 ^^^Xr faduded ^ step8 8 of: 

steps. ( -v displaying the selected portion after zooming leaving 

What is claimed is: u ' nerioheral sub-portion of the reference image sur- 

1. A method for downloading graphic images from a a V^baM a ^P 

f J-^oWi!. v** W 61., «» «*- «-P™»« W » S« S *™ «*> 

displayed in . im» 2 es at the client each corresponding to a respective 

(c) extracting said portion of the high-resolution graphic ^the low-resolution graphic image files, and 

'image file from the network server and downloading to one^f £ , 1 aw r J^ olu JLges for fur- 

the client, and u «ina 

in said display area thereof. ste P s of ' 
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(al) compressing said at least part of the reduced resolu- 
tion graphic image file prior to downloading to the 
client, and 

(a2) decompressing the reduced resolution graphic image 
downloaded to the client file prior to storing the low- 
resolution graphic image file. 

14. The method according to claim 13, wherein the step 
of compressing is performed in accordance with a compres- 
sion format commonly provided in network browsers, 
thereby obviating any need to download decompression 
software to the client. 

15. The method according to claim 1, further including the 
step of: 

(h) uploading to the server a user reset, and 

(i) aborting step (f) of extracting the selected portion of 
the high-resolution graphic image file from the network 
server and downloading to the client. 

16. The method according to claim 6, further including the 
steps of: 

(j) uploading to the network server a user reset, 

(k) aborting step (f) of extracting the selected portion of 

the high-resolution graphic image file from the network 

server and downloading to the client, 
(1) aborting step (h) of extracting and pseudo-zooming the 

selected portion of the low-resolution graphic image 

file from the client, and 
(m) re-displaying on the display device the low-resolution 

image displayed in step (a). 

17. The method according to claim 1, wherein: 

step (c) is carried out by a Java servlet on the network 
server, 

step (b) is carried out by a Java applet on the client, and 
processing instructions are downloaded to the Java applet 
on the client. 

18. The method according to claim 1, wherein the display 
area of the display device is less than a total area of the 
display device, and there are further included the steps of: 

(i) displaying in a remaining portion of the display device 
information independently of the image data in said 
display area. 

19. A system for downloading graphic images on a 
network, the system comprising: 

a network server having a network memory for storing at 
least one high -resolution graphic image file of a refer- 
ence image and a low-resolution graphic image file 
corresponding thereto, 

a communication line for downloading said low- 
resolution graphic image file from the network server to 
a client connected to the network server via the com- 
munication line, 

a memory at the client for storing the low-resolution 
graphic image file, 

a display device coupled to the memory for displaying a 
low-resolution image at the client corresponding to the 
low-resolution graphic image file, a zoom control 
coupled to the memory for uniquely specifying a por- 
tion of the low-resolution image which is to be dis- 
played at high-resolution, which portion is less than the 
total image displayed by said display device, 

a client processor coupled to the memory and respon- 
sively coupled to the zoom control for determining size 
data uniquely defining said portion and for uploading 
said size data via the communication line to the net- 
work server, 
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a network processor responsive to the size data for 
extracting said portion of the high-resolution graphic 
image file from the network server and downloading 
via the communication line to the client for display in 
said display area of said display device, and 

an image processor for conforming the portion of the 
high-resolution graphic image to a display area of the 
display device. 

20. The system according to claim 19, wherein the image 
processor is part of the network processor. 

21. The system according to claim 20, wherein the net- 
work memory stores data indicative of the display area. 

22. The system according to claim 20, wherein the client 
processor is programmed to determine area data indicative 
of the display area and to embed said area data within the 
size data uploaded to the network. 

23. The system according to claim 19, wherein the image 
processor is part of the client processor. 

24. The system according to claim 19, further including: 
a reset control for accepting a user reset for conveying to 

the server via the communication line, and 
the network processor being responsive to the reset con- 
trol for aborting extraction of the selected portion of the 
high- resolution graphic image file therefrom and down- 
loading to the client. 

25. The system according to claim 19, wherein the client 
processor is programmed for: 

(h) extracting and zooming said portion from the low- 
resolution graphic image file at the client so as to 
produce a pseudo -zoomed, low-resolution image, and 

(i) displaying the pseudo-zoomed, low-resolution image 
at the client prior to displaying said portion of the 
high-resolution graphic image file downloaded to the 
client by the network server. 

26. The system according to claim 25, further including: 
a reset control coupled to the client processor for accept- 
ing a user reset for conveying to the network server via 
the communication line; 

the network processor being responsive to the reset con- 
trol for aborting extraction of the selected portion of the 
high-resolution graphic image file therefrom and down- 
loading to the client, and 

the client processor being responsive to the reset control 
for aborting pseudo-zooming of the selected portion of 
the low-resolution graphic image file from the client, 
and for re-displaying on the display device the low- 
resolution image displayed. 

27. The system according to claim 19, wherein the zoom 
control includes: 

a pointing device for arbitrarily selecting said portion of 

the low-resolution graphic image file, 
said client processor being responsively coupled to the 

pointing device for calculating the size data defining 

said portion. 

28. The system according to claim 27, wherein: 

the selected portion has a different aspect ratio to that of 
the display device, 

the display device displays an area of the high-resolution 
image containing the selected portion, said area having 
an aspect ratio equal to that of the display device so as 
to include a sub-portion of the reference image outside 
of the selected portion, and 

the client processor is responsive to said sub-portion for 
changing a display characteristic thereof. 

29. The system according to claim 28, wherein said 
display characteristic is pixel intensity. 
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30. The system according to claim 27, wherein: 

the selected portion is too small after zooming to fill the 
display, 

the display device displays the selected portion after 
zooming leaving a peripheral sub-portion of the refer- 
ence image surrounding the selected portion, and 

the client processor is responsive to said peripheral sub- 
portion for changing a display characteristic thereof. 

31. The system according to claim 30, wherein said 
display characteristic is pixel intensity. 

32. The system according to claim 19, wherein: 

the network server includes a data compressor for com- 
pressing said at least part of the reduced resolution 
graphic image file in accordance with a predetermined 
compression format prior to downloading to the client, 
and 

the client includes a data decompressor operating in 
accordance with said predetermined compression for- 
mat for decompressing the reduced resolution graphic 
image downloaded to the client file prior to storage 
thereof. 

33. The system according to claim 19, wherein the data 
compression format is commonly provided in network 
browsers, thereby obviating any need to download decom- 
pression software to the client. 

34. The system according to claim 19, wherein: 
the network is the Internet, 

the server is an HTTP Web server having associated 
therewith an image processor and image database and 
running a Java servlet for handling communication 
therewith, and 

the client runs a Java applet. 

35. The system according to claim 34, wherein: 

the image processor runs a processing module written in 
native code and being linked to the Java servlet through 
a Java Native Interface (JNI) defined by the Java 
language. 

36. The system according to claim 34, wherein: 

the image processor runs a processing module written in 
Java so as to allow maximum portability across servers. 

37. The system according to claim 19, wherein the display 
area of the display device is less than a total area of the 
display device, and 

the network processor includes a peripheral data proces- 
sor for downloading information to a remaining portion 
of the display device independently of the image data 
in the display area. 

38. The method according to claim 17, wherein step (c) is 
carried out by an image processor on the network server 
using a processing module written in native code and being 
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linked to the Java servlet through a Java Native Interface 
(JNI) defined by the Java language. 

39. A program storage device readable by machine, tan- 
gibly embodying a program of instructions executable by the 
machine to perform method steps for downloading graphic 
images from a network server which stores at least one 
high-resolution graphic image file of a reference image and 
a corresponding low-resolution graphic image file, the 
method comprising: 

(a) downloading at least part of said low-resolution 
graphic image file from the network server client 
connected to the network server for displaying a cor- 
responding low-resolution image on a display device at 
the client, 

(a) uploading from the client to the network server size 
data uniquely specifying a portion of the image dis- 
played in (a), which portion is less than the entire image 
displayed on said display device, 

(b) extracting said portion of the high-resolution graphic 
image file from the network server and downloading to 
the client, and 

(a) conforming said portion of the high-resolution graphic 
image to a display area of the display device for display 
in said display area thereof. 

40. A computer program product comprising a computer 
useable medium having computer readable program code 
embodied therein for downloading graphic images from a 
network server which stores at least one high-resolution 
graphic image file of a reference image and a corresponding 
low-resolution graphic image file, the computer program 
product comprising: 

computer-readable program code for causing the com- 
puter to download at least part of said low-resolution 
graphic image file from the network server to a client 
connected to the network server for displaying a cor- 
responding low-resolution image on a display device at 
the client, 

computer-readable program code for causing the com- 
puter to upload from the client to the network server 
size data uniquely specifying a portion of the image 
displayed in (a), which portion is less than the entire 
image displayed on said display device, 

computer-readable program code for causing the com- 
puter to extract said portion of the high-resolution 
graphic image file from the network server and down- 
loading to the client, and 

computer-readable program code for causing the com- 
puter to conform said portion of the high-resolution 
graphic image to a display area of the display device for 
display in said display area thereof. 
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